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CGCCTGTGCCCTCTGCCTGGGAGCCTGGGGCCGCCTGTCTGCGCGGTCCGGATGCGCTCAGGTCAAGGTTCCTTTCG 
CGGCTGTCTCCCAAGCCCCTAACTAGTGACTTCCACTGTGGCGGGCAGGGAAGCCATTGGCAGAACCTAGCCAGTCA 
GGAATCTGCATCTCTTCCCTCATTATCCTCTCCCTGGCATTGCTTTGCTCGGGTCCAGCTCAGTTGGTGACGCGGCC 
CCTTCTCCCCAGGTTGGGATCCACGGAAGCAGGGGTGCAGGCCGGCCAGGCACTGTGCCATGAGCCAGAGCCCGAGG 
TTCGTGACCCGGAGGGGCGGCTCTCTAAAGGCTGCCCCTGGAGCCGGCACCCGGCGCAACGAGAGCCAGGACTATTT 
GCTGATGGACGAGCTGGGAGACGACGGCTACCCGCAGCTCCCGCTGCCACCGTATGGCTACTACCCCAGCTTCCGGG 
GTAATGAAAACAGACTGACTCACCGGCGGCAGACGATTCTTCGTGAGAAGGGAAGAAGGTTAGCTAATCGAGGACCA 
GCATACATGTTTAATGATCATTCAACAAGCCTGTCTATTGAGGAAGAACGCTTTCTAGATGCAGTTGAATATGGCAA 
CATCCCAGTGGTCTGGAAGATGCTAGAAGAGTGTCATTCCCTCAATGTTAACTGTGTGGATTACATGGGCCAGAATG 
CCCTACAGCTGGCTGTGGCCAATGAGCACTTGGAAATCACAGAGCTGCTACTCAAGAAGGAAAACTTGTCTCGAGTT 
GGGGATGCTTTACTTTTAGCCATTAGTAAAGGTTATGTACGGATTGTGGAGGCAATCCTCAACCATCCATCTTTTGC 
TGAAGGCAAAAGGTTAGCGACAAGCCCCAGCCAGTCTGAACTTCAGCAAGATGACTTTTATGCCTATGATGAAGATG 
GGACGCGGTTCTCCCATGATGTGACTCCAATCATTCTCGCTGCACATTGCCAGGAATATGAAATTGTGCATACCCTC 
CTGAGAAAGGGTGCCCGGATTGAGCGGCCTCATGATTACTTCTGCAAGTGTACAGAATGCAGCCAGAAGCAGAAGCA 
TGATTCCTTCAGCCACTCTAGATCCAGGATCAATGCATACAAAGGTCTGGCAAGTCCAGCATACCTGTCATTGTCCA 
GTGAAGATCCAGTCATGACTGCTTTAGAACTTAGCAATGAGCTGGCAGTGCTTGCCAACATTGAGAAAGAGTTCAAG 
AATGACTACAGGAAGCTGTCTATGCAGTGCAAGGATTTCGTTGTTGGTCTCTTGGACCTCTGCAGAAACACAGAGGA 
AGTGGAGGCCATCCTGAATGGGGATGCAGAGACTCGCCAGCCCGGGGACTTCGGCCGTCCAAATCTCAGCCGTTTAA 
AACTTGCTATTAAGGATGAAGTAAAAAAATTTGTGGCTCATCCAAACTGTCAGCAACAGCTCCTGTCCATATGGTAT 
GAGAACCTCTCTGGTTTACGGCAGCAGACCATGGCAGTGAAGTTCCTCGTGGTCCTTGCTGTTGCCATTGGATTGCC 
CTTCCTGGCTCTCATATACTGGTGTGCTCCTTGCAGCAAGATGGGGAAGATATTGCCGAGACCGTTCATGAAGTTTG 
TAGCACACGCAGCCTCCTTCACCATTTTCCTGGGGCTGCTCGTCATGAATGCAGCTGACAGATTTGAAGGCACCAAG 
CTCCTCCCTAATGAAACCAGCACAGATAATGCAAGGCAGCTGTTCAGGATGAAAACATCCTGTTTCTCATGGATGGA 
GATGCTCATTATATCCTGGGTAATAGGCATGATATGGGCTGAATGTAAAGAAATCTGGACTCAAGGCCCCAAAGAAT 
ACTTATTTGAGTTGTGGAATATGCTTGACTTTGGAATGCTGGCAATCTTTGCAGCATCATTCATTGCAAGATTTATG 
GCGTTCTGGCATGCATCCAAAGCTCAGAGCATCATTGATGCAAATGATACTTTAAAGGATTTGACAAAAGTCACACT 
GGGGGACAACGTTAAATACTACAATCTGGCCAGGATAAAGTGGGACCCTACTGATCCTCAGATCATCTCTGAAGGTC 
TTTATGCAATCGCTGTGGTTTTAAGTTTCTCCAGAATAGCTTACATTTTACCAGCAAATGAAAGCTTTGGACCTCTG 
CAGATTTCACTTGGAAGAACAGTGAAAGATATCTTCAAATTCATGGTCATATTCATCATGGTGTTTGTAGCCTTTAT 
GATTGGAATGTTCAACCTTTACTCCTACTACATTGGCGCAAAACAGAATGAAGCATTCACAACAGTTGAGGAAAGTT 
TTAAGACACTGTTCTGGGCTATCTTTGGTCTTTCTGAAGTGAAGTCAGTGGTCATTAACTACAATCACAAGTTGATT 
GAAAACATCGGCTACGTTCTGTATGGTGTCTATAATGTCACAATGGTCATTGTTTTGCTAAATATGTTAATTGCGAT 
GATCAATAGTTCATTCCAGGAAATTGAGGATGATGCGGACGTGGAGTGGAAGTTTGCAAGGGCCAAATTGTGGTTTT 
CCTACTTTGAGGAGGGGAGAACACTTCCTGTCCCCTTCAATCTTGTACCAAGTCCAAAATCCTTGCTTTATCTCCTA 
TTGAAATTTAAGAAATGGATGTGTGAGCTCATCCAGGGTCAAAAGCAAGGCTTCCAAGAAGATGCAGAGATGAACAA 
GAGAAATGAAGAAAAGAAATTTGGAATTTCAGGAAGTCACGAAGACCTTTCAAAATTTTCACTTGACAAAAATCAGT 
TGGCACACAACAAACAATCAAGTACAAGGAGCTCAGAAGATTATCATTTAAATAGTTTCAGTAACCCTCCAAGACAA 
TATCAGAAAATCATGAAGAGACTCATTAAAAGATATGTATTGCAGGCCCAGATTGATAAGGAGAGCGATGAGGTGAA 
TGAAGGGGAATTGAAGGAAATTAAGCAAGACATCTCAAGTCTCCGTTATGAACTCCTTGAAGAGAAATCACAGAACT 
CAGAAGACCTAGCAGAGCTCATTAGAAAACTCGGGGAGAGACTGTCGTTAGAGCCAAAGCTGGAGGAAAGCCGCAGA 
TAGAGCAGAGCCCCTCAGAAGTGCATATTTATTTCTCCACTTGAAGCCATATTATTTTCTGACTTATTTTTTTAAGT 
GTCAATGATAAAAAGTATGTTAACTGATAACTTGGATCATTTAGAGTCCTAATATCAAGCTTTTTGGGAGATTAAAT 
TGCATTGCTGAGGGCTAACAATTGCTG ( SEQ ID NO : 1 ) 
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MSQSPRFVTRRGGSLKAAPGAGTRRNESQDYLLMDELGDDGYPQLPLPPYGYYPSFRGNENRLTHRRQTI 
LREKGRRLANRGPAYMFNDHSTSLSIEEERFLDAVEYGNIPVWKMLEECHSLNVNCVDYMGQNALQLAV 
ANEHLEITELLLKKENLSRVGDALLLAISKGYVRIVEAILNHPSFAEGKRLATSPSQSELQQDDFYAYDE 
DGTRFSHDVTPI ILAAHCQEYEIVHTLLRKGARIERPHDYFCKCTECSQKQKHDSFSHSRSRINAYKGLA 
SPAYLSLSSEDPVMTALELSNELAVLANIEKEFKNDYRKLSMQCKDFWGLLDLCRNTEEVEAILNGDAE 
TRQPGDFGRPNLSRLKLAIKDEVKKFVAHPNCQQQLLSIWYENLSGLRQQTr^lAVKFLWLAVAIGLPFLA 
LIYWCAPCSKMGKILPRPFMKFVAHAASFTIFLGLLVMNAADRFEGTKLLPNETSTDNARQLFRMKTSCF 
SWMEMLIISWVIGMIWAECKEIWTQGPKEYLFELWNMLDFGMLAIFAASFIARFMAFWHASKAQSIIDA^ 
DTLKDLTKVTLGDNVKYYNLARIKWDPTDPQIISEGLYAIAWLSFSRIAYILPANESFGPLQISLGRTV 
KDIFKFMVI FIMVFVAFMIGMFNLYSYYIGAKQNEAFTTVEESFKTLFWAIFGLSEVKSWINYNHKFIE 
NIGYVLYGVYNVTMVIVLLNMLIAMINSSFQEIEDDADVEWKFARAKLWFSYFEEGRTLPVPFNLVPSPK 
SLLYLLLKFKKWMCELIQGQKQGFQEDAEMNKRNEEKKFGISGSHEDLSKFSLDKNQLAHNKQSSTRSSE 
DYHLNSFSNPPRQYQKIMKRLIKRYVLQAQIDKESDEVNEGELKEIKQDISSLRYELLEEKSQNSEDLAE 
LIRKLGERLSLEPKLEESRR (SEQ ID NO : 2 ) 
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underlined = deleted in targeting construct 

BOLD = sequence flanking Neo insert in targeting construct 



Secede™ 

CATTGCTTTGCTCGGGTCCAGCTCAGT1 
GGTGCAGGCCGGCCAGGCACTGTGCCAT 
3GCTGCCCCTGGAGCCGGCACCCGGGGC 
3GCTACCCGCAGCTCCCGCTGCCACGGT 
^CCGGCGGCAGACGATTCTTCGTGAGAA 
rCATTCAACAAGCCTGTCTATTGAGGAA 



GGCCAGGCACTGTGCCAT 
GGAGCCGGCACCCGGCGC 
AGCTCCCGCTGCGACCGT 
GACGATTCTTCGTGAGAA 

GAACGCTTTCTAGATGCAGTTG/^ 



cc 

CGGAAGAAGGTTAGCTAATCG^^ 



TI^5^ GAGTTGGGGATGCTTTACTTTT AGCCATTAGTAAAGGT 

:ca 

AC 
.TT 

ctagatccaggatcaatgcataca^'ggtctggcaagtcc^ 



1GTTCTCCCATGATGTGAC 



C ATG AC TGCTTTAGAACTTAG C AATG AG CTGG C 



AGGAAGCTGTCTATGCAGTGCAAGGATTTCGTTGTTGGT 



AGTGCTTGCCAACATTGAGAAAGAGTTCAAGAATG 



TCCAGT 
ACT AC 



AGGCCATCCTGAATGGGGATGCAGAGACTCGCCAGCCCGr^ 
ACTTG CTATTAAGGATGAAGTAAAAAAATTTGTGGCTCA' m 

TATGAGAACCTCTCTGGTTTACGGCAGCAGACCATGGCAGTGAAGTTCCTl 



ACTTGCTATTAAGGATGAAGTAAAAAAATTTGTGGCTCATCCAAACTG^ 

GATTGCCCTTCCTGGCTCTCATATACTGgI^ 

CATGAAGTTTGTAGCACACGCAGCCTCCTTCAC^ 



TG 
GTG 



ATCTTT 



gcacacaacaaacaat^ 
tcacagaactcagamacc^gca^^ 
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Gene Sequence Structure * 1497 bp Sequence Deleted 1509 bp 

Size of full-length 
cDNA: 3261 bp 




Targeting Vector* 
(genomic sequence) 



Arm Length: 
5': 3.5 kb 
3': 1.5 kb 



5' arm 



LacZ-Neo 
Cassette 




3* arm 



3' probe 



1m feting Vet toi 

- — — — - Endogenous Locus 

* Not drawn to scale 



; 5 » >TCCTCAATTCTAACTGCATTT 
; CTTCTGGAAAAGAATAAAACGATT 
; C AC C AG AG C T C C AG AGG AT AG C C T 
' AAGCTGAGTTGTTTTTAATCAAAT 
- CATTCTGTGTGCTGTCTCACCCCT 
AGTTTGTGGCTCATCCAAGCTGTC 
AGCAACAGCTCCTGTCCATATGGT 
| ATGAGAACCTCTCTGGTTTACGGC 
. AGCAGACCATG< 3 ' 
■ (SEQ ID N0:3) 



: 5 ' >TCGTGGTCCTTGCTGTTGCCA 
TTGGATTGCCCTTCCTGGCTCTCA 
I TATACTGGTGTGCTCCTTGCAGCA 
! AGGTATGTCTGTGAGTCCTGCAGT 
; CCATCTGTAGTTGAATTCTGTCCA 
; GCAGGCAAAGATCTAGCTCCAAAA 
TGAAAATATGATTTGAAGTACACA 
GGTTCACATAATCTTTCTATTTGT 
TTGAGAATTTC< 3 ' 
(SEQ ID NO: 4) 
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